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(57) rsgfji 

5^ni^9v:/;Vny5'i;x;H7. (pld) fcss^tsti 




(2) #^2 00 4-5 I 500 [ 

P L DO^MA^ee^y b U-A»tt§feJ60«il. 

mn:i^-~ ^ t U {c n - F-r S n.^oymm. t ^^t?, :/n ^ ^ n i? 
•y ^'-fV^^-rx (PLD) o 

5^ ^liJjji;^ * U Jc D - FT § fci6© Wti. C R C 7 -y- AMil 
SIS^^C?. M«3icia«tDPLD<, 

SEcMOPLDo 



tBittOP L Do 

w&t § . 3 icmm p l Do 



(4) t#«20 0 4 -5 1 5 00 1 

[00 0 1] 

c ommt p L D icm u ^ t) ft^wtct* e -y h x h y -mc^ p l d {c 

[000 23 

P L D ifu 1/ 'y ^ W X) Ji. o r S^H* n§ f^'i^' 

«fi<Jtc {iiiJirP -J ^ ^.fftl^fc T'D y ^ A "Tft^T'* "So P L D t?) M 

fl^J^i5f-("/cD lOtiF PGA C7'r-;bF7°D^''^vy;!/ni>'>y^?x/WX) 

t h o WW) ^ 7a C P L D ( n > 7 b >y ^ X 7o ^^"y T 7^;l/n >y W 

[0 0 0 3] 

L P L D [^T-M-r S OtcfnJ ^r>^ :^)^:^)^^ ^tif^ Utum^. WtBi^. P L D 
F ^' b -y h fC-r C t ^ Lif traCJo ^ < cD P L D . if^lf f<: F P G A ^ , P 

- y J Jc 7n - 7%|t < c t T\ IjMr ^ X 4^- h ^ § :^ 

W{ej:0i^^<o7^d'/^^-{i::feW<liif^n3b^fe*i.^. 
[0 0 0 4] 



(5) ?«200 4 -5 15 00 1 

a—tf {c x-oximvpt^t^ct immv^ § . m^itrjv a v x a it mm 

(DES) t6j;tf.j;0S±^iffifiRg^f[:M#^ CAES) r^l^SVXhfA 9-^ 

^^ru-y^mm (CBC) <Dfa^:xiZ^i)^ DE StftfiA E Sfi. x-^? 

Oft?ilX h V-L.miin-itt^Ctf^^-T:-^. L/c*'ioT;itlP>fi;H'>y FX F u- 

tH^Mit. p L D ^$jii-%j^»§«^:ori§«^;&»T-MeA^©ff$-e^ 

[0 0 0 5} 

^i'-f U >5^,X • 'f >'zi-.-};U^T>y F (X i 1 i n x, I n c. ) ©p g t e 
r AI f k etc^S. r^figOW : «MA> IflSfe «^v>y^/ 
T y y.\ ("Configuration Issues: Power — up. 
Volatility, Security, Battery Back — u 

p") ii^-r^i 9 9 7^-1 i^zABmwmit. ^pcA^Km^^um 

tSfci6c0#5ttO7-^x^f~i'W#«f^fc^!.^M#© ¥ P G At/WX|^(7) 

'W^fflo^T F p G A^jgrcww»ffif#t^*^p, F p G A^wm^mir^'e- 
fBtkm¥m F p G at'^u :^iammmx^j:^\ 

[0 0 0 6] 



(6) #212 00 4 -5 1 50 0 I 

tt;^^-y ^^OC MO S fn^xtm-i:^ 0 J: M^^P-trX 
[0 0 0 7] 

t<DX^fS:mmt. ^mW^mn, 3 S S. 157 s t i 

[0 0 0 8] 

P L D//li»^^^ i:#^fet^nS'^tT^t/^x--5f^P L DrAjtC«L/5:;?)^?> u 
[0 0 0 9] 

\3m(omM'\ 
[0 0 1 0] 

AHiHc n- F ^ n& tiff ^: p. ^ X -r ^ ^> R A M p« ^ U i -3 T P 



(7) ft«2 0 0 4-5 1 5001 

-Ft, rnmtf'm^nittt? LDic^(om^m^u m%mv-xmm~r-^% 
mm^mmBm^p l dmc^^. p l mvmm^tircmf^t^-^^'m 

[001 I] 

n (rymmm-^. L < tt, p L D \zmmiu^m^n:)\\\^x. mmf^ p l d /j^^'j i 

L D CDS V ^^mit t , w^jgtt e h CO a IS ^n«ii i f c :/n A ^ n i! n 

«so A^nTi^^©A^>^ii?rr^ c: ^//pifig'efe^//. 

[0 0 12] 

(jy\mm%hx L^oxh^j^o ^^(Df-^^mtm^'D e s 5 6 e 'y v © 

i|J&mi8tTU$3o DESti. John Wi ley & Sons, Inc. 

■mWiX(DV~-7.-n~ Fj ("Applied Cryptography S e c 
end Edition: protocols, algorithms, an 
d source code in C" ) 1 9 9 6¥ 2 6 5-2 7 8 

HfcfeV^TB ruce Schneie r tcj; DEic^tlSo ^tD<3;9^mi© 

tcmcmz^-^ 6 ;£{tiJg-st^t:3~-F^«-r§o l< t*. ^n^i. iff i t^^Kiu 



(8) 2 0 0 4 ~ 5 1 5 0 0 ! 

<fc < . d e s Mffico-gf^Tfe ^mti^'m o r J; i \ imi^imtiriiyn v 

[0 0 I 3^ 

7' F X mmt^ nx I ^iS: I ^ e «y h X h u - A T? iij-^ ^ ^ . i»g 

[0 0 1 4] 

e 7 h X h U -hif- P L D {CP- F^n^c^te >y h X b U -A^^ U - F ' t 

p L D It. mmtmm^tix l ^ ^ t u - F^^y ^mm^^-mittu^j^^ 
[0 0 1 5:j 



(9) ^#:^20 0 4-5 1 5 00 1 

[0 0 16] 

xjt^o ^ p» 1 F a > p L D (0-^4^ ^ y V- -Y mi^ trr e «y h L J; 

^tzisbK^ P L D «^^-fb^nfc fc: 'y h X h y -l.n'm L TV^ S ^ . 
[0 0 17] 

mmmt^n^ t^. mmmm i/^ p l d (Dn^x^nmrnt-Mx 9 
TrFbxff«m^T. B0-^fksn:feif^ FxhiJ-A(D~«, i^§f#:b^s 

t«JUftt<^>fc^^:g.PLD Wrfc il^m-r § c t 0 , ^n*l#,i?fe^ W ^ ^ I ^■r 

-^Km^'::>xmt^ti^o ff^yn^^M (CBC) fi. ccoS^MeS^-T 

tl. ^(DmcW^yu »y U ^f'3fc46^5--r- y D >y C^^ t ©flfl S§ft^^ 

nfcx-^fi. ^n{c^tTt-SfeP.fO)§7*n'y^:!3j;t;c:4ae>t07'n>yi'©«# 

$tl§^^{ft:>y FXFU-Af±iEb<jigM$n55:V\ fcl/^^£Dfeffg-5?-|t^n/c 

tr^y FX h v-j^tmmm-^Mmmt>^mm<D7''~'^icx^'yy'f/v-^mf^fj^ 

h r% §0 * 6 fc. M C B C hX'r-^o^r F bX>&ffijA^|^ri$n 
[0 0 18] 



{10) #:^2 0 0 4- 5 I 5 0 0 1 

[0 0 19] 

(m^$mbFL D^«-r^»#) tstiatc^fjaof ^c^^sm^i- 

[0 0 2 0] 

i^CpO^flO^l— F t LT. P L DM^#3b^. mit9- ^^u- F1~^ fei6tf)-N 
y ^^mn^XXfT F UX^Sn^C?. F X h y ^— t -y h ti:o!.^T<D 

[0 0 2 1] 

»Sfci6. PLDM^#t*> mA^')m¥^±^~-¥\C^^^^t. PLD 

i<zn-YZtirtt<X<^m^3XX}h^tno:im)^9-^m^'^^^i^'^lctm 

[0 0 2 2] 



-10- 



(11) 2004-5 1 50 0! 

m 1 lii. F P G A 1 0 ^)miim(r)WM^mto F P G A t^iy'u^'^-rrji.up' 

( 2 ) imni F P G A f 3 ^- {cliggM^t ^ tz^(^%m%i J; 0V n ^'"^ V 
SM^^t:. (3) mmh F P G AO^i«gpify t(D«S^»ii-|-S/£a6(DA 

[0 0 2 3] 

V><o*^cD-9'VUy^X-^'>n-4-°l-YT-'y Ka« (fti:^{fXC 
6 2 0 0) it. :/n^^v:/;VDi?'y>? l l iCj^omf^rri^J^y^li 4:?)^>^n^*^ 
5>^'lt«#l;i5c:?<€-y 1 2«§/^XI 7^#/vT?(.^S„ 
>Kll»m5, 7 0 5, 9 3 8S^{c43l/^TKe a n{i:«J;-3T»$tl^c 
[0 0 2 4] 

F PGA 1 Oti:^e.ti:. J T A G ^- h 2 0 i:-r V^^-yx-TXt, WicF PG 
A :'j^-»n§iiSa)»^&Sll t ft J T A G mmyu ^y i 3 ^^C?o J T A G 
gili:? n -/i^ I 3lt. I E E E JilS i 1 4 9 . 1 ©X-z^-ir -y f I E E 

E w 1 5 3 2 ^mtr^c J T A G tia«^-<;p-e©jag[-®x^^y ^^^^ "Ttnic 

too 2 5] 

m^tc, F p G A 1 oit. M7^'-bx#- h 2 1 xmm 1 5t>-^^(Dmhm-^ 

hxhv -j^icjmb. J T A G mmyu >y ^ 1 3 1 y ^-yx x-r s« 

n>/^y I 4 ^#€Jo ^fi5c7^^Xt°- h 2 1 ..hOE^y hX h U-Aii. y- 
H\ ^SMM-Pii; 3 2 lf>y hfT)^- Ffc LTlS^nSo M^*t: 'y hX h 'J-A 
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(12) Wt<2 0 0 4~o 15 00 1 

X%^t?o /^X i 9 fi. mi^^i^y ^ 1 4 t J T A GUJiyp >y ^ 1 3 tOMin 

^^mi'C L. J T A G 7]^" F m^KDmnlr i^-tXf^-htLXmi'^^Cttj^U t 
/VA 1 8t±. 1 4 i:M;?^tU 1 2 t ©fli](?)lim%fSJtgK 

[0 0 2 6] 

cn^(D^i}it. ti'y FXFU-iAi:tTWDi/*>y 1 4tcA5o 1% 

y FXFy-i.«*^K-ro ^y^^Mmm^w^L. m-oy-F. -r^^^ 

X- ^ A t^^m^f ^ c t ^#^-r ^ o ^ -y B Jimfl^&ttJt U c fOlf ^^^■c tin 

-r^$ 4 y- F<?)x-^*'5Mt-'5c h-srit^-r^o 

[0 0 2 71 

m2hl±^ ■tJ^'-^U >^X • -fyn-.t' WT-y FA^i^jA^nTflg^/^-f-^y ^X 
(Vi rtex) (R) {^l^ol^TM^tl^tr-y FX F U-i.(Cfe'tt§ 3 2 
F(3)^\y^'7-~F07'^7.:r;FF07=j— -T-y F (7^— "T-y F ^^-f ^0 0 1 ) T' 

(/^— 7-y^x (R) It. c(Dmmm^A'e^^'f^vy^^--fy=i- 

FCDS0«-efeS) . CCD7:f~'7>y Ffi. 7:t--^^y F ^^^^ 

(0 0 1 ) ^71^1" 3 e>y F ril^n- F^'#/:^-rSfti6c;[)2 e -y F fc. #Mft 
Jib>>'X^?7 F UX(Drzm:> 16\£yht. 7- F:^j7> F(?)fci6© l l ]£y h 

;!)^'e t tct^ii. 0 0 b^4!l^1-S Ctti^r^s 0 1 {i;i!a^fiJt' 
t-^Ciijb'^-e*. 1 OEim^-l^^^t-Sclfcjb^T^tS. V~-¥i3^yh(Df^M 

1 lE^yFK. 2! f 7~ F^fcfiE 0 4 87~-F^#^1-§c:t^j^Tt§o fl! 

2 c{c^irr<i;9ic, 7- F*7> F^^cinJ; 0 *>A#ttntf. 7;t~T^y F -T 
^0 0 1 t^Oy-F^f^VFe^y FiiOOO 000000 0 o^cgs;t$ti. 7* 
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(13) 20 0 4- 5150 0 1 

T2 2 7 y^H^fcti 2 6 873 7- H^Jg-r^C t jf)^*etSo 
[0 0 2 8] 

[il2dJi;, i^-f-y^T. (R) hXhU-AC0^>y^f'«j73cn>^^y .} 4(?.) 

b X ^ jc n - Ki~§ c t ©-e* s wmmm<r^mmmK^. tchx rnBrn^ 

US>'X^?7FUX0 0 0 0^W1-S^';^^^' V>y h 0 0 1 ) ti, 5^£D3 2 

ti^y htD-r-^7-F«llK«« (C R C) V^J7.^\zxi- K^n^^^c: 
^^f|>Kr^., (^^— r^y^^X (R) OT-V^-rXJi. ] 6 e^y h(r)il!ni/LMm?S 
«/RV^^CDT\ lK05b^oe-y h{tOT^ffii6e»n^o ) 'x-y^^'A^T H>XO 0 
0 l*^€f^^. Mfig^^U 1 Z^ico^l^-A C3?iJ) J&EiMxtTx-^^^^'ttfc 
0 4^ ft 0 -r ^ fti6}c, :^^©-f 5r 3!)^7 1^- A 7 K l^X U i^'X ^ n - F $n 

Co o 2 9J 

n<t 4 e -y i> cDfig^.Sf C i?D 4 H 'y h ©{fiti, i;?;© 3 2 E ^y F (T}^— "7- F 
^B<^tffili5cP>''y^ 1 4 (Ml) f|3<^)l-t>^X3rcD 1 o;^}i4R-r^o 7^~Z^ 
■Sbv^X^f (TFbXl 0 1 1) VI. Mf^-^^^YJ-F^ti^-Xb- -AOS^ 
^iKri^f §o (7 1/- Afi. ^ fi. P L D OT|-f£tC'f|i<#:t>^c, 0 "A 
Mti^ P L D iiiim J: D a' V ^?iJ t i: D fiv ^ 7 S o P L D 

-:?fc«^»T-r~5f7-F^7U-Ati:ffi<<?)'e?i^^<. If -y FXF U^A 

U-F^S^y^>{i:raLTt±, F*W:ni- F7-^-;l/ Ftc»n. 7b 

-i:.-r-^?ai:;fjl^i^'X^?A^7FUX$n. ^£D?^ti:7-F:^'>'Vh«< OiTv^ 
-p^ti{f3^>F-N^y^^7*-v>y ^2%^l1t.^5) „ tr^iO;to7-F^A 7lx 

~ A7 F bX b v~X ^ {cft>t^n§ 7 F VTsfi^ ^^^-3 Xm^ki^-^ y l 2 y 
- F/Vy ^^n. il/^7^-feX.1?- F 2 i Sftti J T A G4^- F 2 0 tDl^-f tiA^ 
'^^^7 F7f> F Zti^o CU- F/^'y U- F^^y i^tJ^^^lgfrbfc 
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(14) #=^200 4-5 15 00 1 

Co 0 3 0] 

e -y h X h V - -y fclt^ >y ^^V:»tltc F * >■> :y h ^ilt'.S'^-^ CtV 

(112 blD<J;D'H2 c) . x-^7-F)6^'n--F?tL§i:^/je?>h^'^y^rs 
;?j'>>^?^i^5t"r§o #<«;ic^fflU>^X5?7FbXt<:o^^r. 7~F;t;'i?y 
F It 1 ^7 FX F y-A^-y m Mx-^^A^u- FSfcii U - F/^ 

>y i^^nrv^^ c ii^^f 0 0 10 ^tiit o o 1 1 K ux^ir-r^ 

7-F*'>>F{i:*>-:3t:^^<^^o cn{*, 132 c i?3^«y ^f'y^r-'r^y 

F 2 :6H€ffl ^ nfcif ^^T-fe ^„ y V-h.'r-^Xt] l^^JTs ^ (T F b x 0 0 1 

0 ) ^/i- 1 t y 1 2 {c p - F tnrcT- ^mty 2.7-- ^ ihtj 

V'JTs^ (TFUXOOl 1) ■^i\\^XWm^ti%^~'^\t. ilshr-^tW 

f §:6^C:>T$^o M©U>^X^?r"^?{il|iijM-r-^-^^^, ^l^-; 

n -y ;6>#>ftict fc: U - F/^y ^ ^ tlTl^^ raltcMn i^* 7 HO 5 
tcM§ ^; 9 ^^^{|ir#f § Tfe^o 

c 0 0 3 n 

/x^-r-y^X CR) 7-/^-rxcD«5e-01/^TO-ri(7)pfifi:. 9 512 4 U 
7r^ ;b-i^7'#k /-li; nv'>y^ • F^-r7\ 2 1 0 O^D-^fV U ^i'X • 

yn-^'b-r-r^y F (CO^Bj3«^A) tcJ;02000^F-10>^9 BtcM^ 
tlfc f/^-x^ ^7MW^^ Fj C "V i r t e X C o n f 1 g u r a t i o 
n Guide") fcMillf ^//T?#So 
[0 0 3 2] 

IMt-ii>^>y^ 1 4MS!Je^tca, A*-rs«tr>y FXFU-Xx{i:^=ILTffl)L 
fiMii^fr^fel^ (E r i c k s o nO)RiS»m5, 3 2 1. 7 0 4 ^-^fcfii: 
tcW.Sn/t r;S>-7^7^X«:^W Fj i03 9/j^5, 4 O'^-i^'^M^ifafc 

v^) . M/S^nTv^5gf5^><D7U-AS?oJ:OT^7-~^?(Dy~F*'>>F^/F 

f^'y^ff -y F^ittBt. M-r-^^Hcfcn- F-T-^tA^^M-T^r Fl^ 
X'lifg^MmL. «7^4f©-7b-A%«LT^tie>*r FUXic>j^5nS 
HAt^ey 1 2©^ijicn-F1-§. ^^^5>^y^? i 4tiSfi, M^^-U I 2:^)^ 
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(15) Its 2 0 0 4 - 5 1 5 0 0 1 

• ^'>3-~4?U>i'-r>y FA^e,A-^"jm^^~-x-yi?X (R) F 
P G Afc:^3V^T{i. U~ F/^y J T A G.t>-~ h 2 0 Sfcf^figT i?-tX.1? 

[0 0 3 3] 

Wav-y^ 1 4^tfe. :/n^'^v7>nj>'>yi^ i it-^t^mbtf-^^^f^ 

c F p G Ac>-g|j)f)^ F p G Am\<om^mj^tt^9cmm<D F P 

GA^Jifc-^l^TO^fj^^mti. Ke a n<?)>Rfi#gr^5. 7 0 5, 9 3 8 

❖ f"-VtC'3lvtt7)-;i^<(7)ti$g(i, Young5.©M#3m5, 9 14, 6 

K^^f>Ar'-=am^/^-r>y^>X (R) M™<.^etl^e^y hX h y-A£D7;^ 
"-•7>y hfi. 9 5 1 2 4 AU7:t;I/~7#k -^y - nv>'>y • Fv^ 

I or^ABicmff^tifc rM-7-yi?XF PGA^U-X£')Mfed;C>"U--KM 

yi^J ("Virtex FPGA Series Configuration 
and Readback") tS-r^TT^U a h X A P P 1 3 8 

[0 0 3 4] 
fliiM#tg)PLD 

nT*3D. TOML^i.^ liiSti. M«figilfi^:^^y F2 9^. m 

MaS2 4 M>«*U 2 S^^-^Cfo ISlSti:. M^^U 2 3;6V^X2 TA 
Gr^-l::X.i^-h2 0*^^D-F$n§«li?ij^^^to MtO^-WTii. M^t 

y2 3f*. »;H-h%/fLTa-F$n^o /^x2 5fi. mfecfc5tfMm« 

^ff^ -9 fcWf-^. T F UX^D J;rj"!'|3jipf3!Sj-^ii0, J T A G t^- V 2 0 
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(16) #^200 4 ■- 515001 

C iC S P> iC^mt S i^teffif ijTii. MX 2 6 , il^ t U 2 3 S WM P i^' y P 2 
9 a. y T- -I- T-'- ^ § WfiS-lT' Ax 2 7 , Mfilc P S^' *y ^ 2 

Ji3cD>^'^i' ZQlcmt. AX 2 8{*. J#MgB2 4 W^:7^^-trXLTr-^?^'« 

fct> hXbU-A}'j^n-K$*iTl^§©^*»^?t-SiS«i*. 

[0 0 3 5j 

mmi^mit:^tirc^y hx h u-i. 

P- F^fiiiJWT^ (fc i: e >.y b X h U - A<7)iiMS1^^jV/P - F lEMP L 
D i?55^fJi^)T F UX^ P-r > ^B{tfi9^SW±%l^ic-r S /c46OT[(?]HII 
(CRC) n-K^^;^. i^^t/n^^'Jim (CBC) , ^-&t>-^M{b^ 

^mmr^t^ii^hbt}JX\^^i^^Th^. lf\y FXFU-ACDfiiiiW^m 

•M^ n^i ^^^{c Lrfc<iifctci;fp. PLD imm^mm L^-r < ^ 

[0 0 3 6] 

S^ft^tlS^V ^JtH'y FXFU-AcOffltDWmM^tfh^n^Srl/^ir^-efe 

§0 
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(17) 2 0 0 4-5 1 500 1 

[0 0 3 7] 

Ki 4 a 4 d fi:. 2 a -|c] 2 d t7j^-r5fetTKfi(0®5&O«a -y ^ J 4 (?) 

-j- h J3 j; bi^'X ^ COJII. ^^mto m 4 a iC^j^T J: O iC^ EyhXhV- 

^ 7 B cfc tFA y^xcD^^ (om^ s 3 oopg^f t ^ nr I I ^ffiiispx - ^? y 

r^KTii. 3oJ:0^l«x-^y-F:^^gS^tt5>n§«'|?fe3b^^V\ ) ^kic. ^ 
[0 0 3 8] 

liSOO. fS^tdl^m^ScfctimcDO l*5^t;i OfC/jpX.T. t?Lt.>Ml 1 

So rFUXl 1 00?3j;?>'l 1 0 1 -t^^i^^nsofi. Pgs^j^n-y^M CC B 

c) nmm^mt^\^'J7.^t. Mwm^MorFuxiiTfeSo 

[0 0 3 9] 
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(18) 1im20 0 4-5 15 001 

[00 4 0] 
[0 0 4 i] 

$tlTl^:^|:l>tf >y hXh'J-AtRg-^{{:^nfct:">y h X h U -A^cOjH.^^>f^ 
1"o »©e'y hXFU-i>(i> »tfiiJ©0 43J:C>'l^^^, Mmk^l^^ 

f^oe^y hXhU-ix^ti. 1114 b~ill4 dtC^-Tn-ry F^ffll^So gl5aO 

irr § /c &bic. C H±;^vf^l?7i^ L T a § o 
[0 0 4 2) 

^) *5j;t/i *5<fca*OCD#5gO/-^^?-y%#f §MM7--F (sync wo r 

d ) cDll© . y - F . 10 0 f^i^n - F ^ ^ ^ 7° 0 0 1 ^fe 0 . 0 

000000000010 0 0 0«T Fl^Xjocfct/O 0 0 0 0 0 0 0 0 0 1 
-F:^'->>h^lrlr-t-S« Lfc:6"5oTs CO^-Ffi. ::3^> Fbi^'X^f C MD^ 
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(19) m&ZO 0 4-5 1 g 0 0 1 

h y-AteffiiRc, coy- F^^J^T y p e 1 T^^Ct^yi^Lts-^-Ow rite 
1 word to CMD^/rN-ri*WMtJ?>tlTt^5o ^kcOV-'F I 1 lit. 

n ^ y F b y 7. ^ c M D ic^-x ?> n s ^ f^- -ea^ D . c r c (Miei/tmit 
A*^p- F^nr t e >y F X F V - A/ti^e. c r c fi^si-mi-s /-ci6<7)^ 

fflt^fFlgS, 5 9 8. 4 2 4^}c43V>rE r i c k s 0 nfCJ;oTgLlie^tl§ 
^"ormmLr^^^mm^^^. IEU<^V>bi^y F;«j'5u-F^tiTLtl>Ma*l.^ 

F ti^'Pii. Ki^4yit:^^Ct ^myf^ U 1 7- F^7 Afi b i^'X ^ 

F L R icm-^c t^mJT^t^, ^ofttcrK x-^^ 7- f 1 1 o o n*. 7 u 

-AS (2 5 7-F) %nJtr^o mmc, FUXF-i^X^ PARlC 

7 - F im < o d (Om^iC it. ft lit < ^? 7 - F « . -r - >^ 7 F U 

xo-ei(^}t§c j:^>j<-ro Mt^i;:cnr:>ioui/^x^f7j^u~ F^nr t^-^fd^. 

rJvyFf±T^-^*7b-~A-f--^A;^-jUJ^'X^?FDR I (cmCfJi^tC^O. 

Of^-^«jAtn§(DT\ 7- F:^7>- hil;0 0 0 0 0 0 0 0 0 0 0 tL 
T^X-Btls '^^y2<D^y^^it. I 0 5 3 07-FA^F DR I bi^X^TiC^iA 

4?-??^^o bfc:f)^or. ^y FX F U-AtC^Jtt^:^^© 1 0 5 3 0 7-Ft±» 
r^-^^fe^o mmi^s •r-^rA^IEL<a--F^tl/cJl^^{SE-rSfci6{c. ^^^i 

Rg-r-^^^i^-li'/cxV W Xic ^ TSf m'^tlfe C R C e;6^0- F P L 
DlCJ;-:>Tt|-^^tlft:C R Cffit ibig^n^o ii^^Jb^5^^^fcO-e£&S C t ^^j^ 
U :6>oPLD»m^~F»f /c:a6fc. ^^^^rj-^y Ftt3ci;tf-r-i^jb^n 
-F^nSo 
[0 0 4 3) 

f^m^^^o ills b{c43l^T. 7"^-^?t*Bg^|t^nT4oO. jiMon-7>F^/HV^ 
T WjM7 F l/X%#^ 2 7- F ( 6 4 H 'y F) «r C B C (I1l|s^7'n ^y 
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(20) tt^ea 0 0 4-r) i 5 00 1 

9- ^ Af3 Ix v^X F D R I n^MtC ^ n§ C t 

'^(DmiCii^i^f2-\yWm^. l^=^tT43^X 105 

3 0 7- F«St2tl-r-^AtfbS-'X^? FORI t;:mttl§ir«#-^^^j-x 
Sc. 10 5 3 Of|i|cDfrg§-|t^tlfcx-^7- F/J^CtK « ^X'fC. C R C 7- F 

[0 0 4 4] 

to ^U2 7TOT^#0: 

•Mni>^7^'2 90b>>\X^7FUXi 1 0 1 (04d) /j^6M^nfc3H 

•y hOWmmmmr FUX r I n l t _k e y_a d d r J 

. 6 4 e-y F©0iH$nfcl}SE^':^^n>y ^ilMfii Tm o d C B CJ « CiO#fd:. « 

n S^^;/ ^ 2 9 O b >"X ^ 7 K X 1 10 0 (11 4 d ) IfXf# $ n 6 4 e y 
h(DCB CmoyVixLl£y F^l^>>'X^ 0 0 0 1 {Clt^^n^ ZZEy 

[0 0 4 5] 

. tr^y hXhU-i^*^C>m5.n. «§1^nfc-r'~^^n-F1~<Sfci60 6 4*® 

|«j|S TEncrypte d d a t a J 

• mm^ 2 4 icx ofm-^titcmm-r-i^^mf^^tizjy icMtfzm> q a 

'^(DPM TD e c r y p t e d d a t a J 

. j^^^j^K rEncrypted_dat a_. 1 1 n e s J ..BcfeS il fc^j^M 

r E n c da t a _ r d y J 

. 6 4 fei^y F^y- F±©M5b^WL rDecrypted_dataJ 

mmnm:'&^^ct^mr&n^jy^2 9\cmrmH(r)ic^<Dmm roe c d a 
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C21) 2 0 0 4-5 1 500 1 

I a ...... r d yj 

X^^^-y M-^B a d__k e y_s e to m4 diCy]<tMtinVil. ^mUi^ 
X^?ti:7Fl^X0 1 1 UC^O. B a d_k e y_s e tx^-a, Ml^lf 

[0 0 4 6] 

Co 0 4 7] 

mt-^nrc t£ -y h x h u - A>:fii7:)7 b-AT F bi>^x ^ (riter f ux) ^ 

^MLT, ^tl:6mx^nfci:t^ F P G A^^^ffl^nxv^S t ttcm;l§ F P 
G AO— gfUcn-F^n^J^-^fct^CtA^fe^o v^<'O;!)^^0»7?{i:, "/n-y 

^RAM©i^§t*Ex.s» ■T'^ToatHc^Jv^r. xfj/B\i3t'~h<Dmmm 

o T. ItitCijifetg^^)-:^}^ F P G A £0E^ § i^S^i-tCS^iA^ tlftif F P G A /j^M 
[0 0 4 8] 
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(22) ^t^20 0 4- 5 1 5 0 0 1 

commcmm. fiL»-»\ rFi^xit^jL doMTi^iiiJt 
xj:M^n§„ P!^!^c B CM. tr^t)t> 6 4 1: V hoM. x tmMmf^n 

- F-^ti^r Fi^xtcfj!c#-rsM€nfc e 4 e>y him±f&t^. ccdm^ 

ti/tc Bc««'[«fK7--K 1 «a(Dy--Ffc^^|;«iiaiti«'B.ns. m- 
5n;'{fc7;bd'uxA^mt/^rai?j(?^af ii-fk^nfcv- F. "r^^3-^m-^£'7- f 1 

^«t. cnfild'>;/FXFU-i.tC^?-x.P,n^. gl7a«. if|-»?7a>y^^ 

Xf-v7e n c i t. ^c?)ttfcM<|g2«^ffll'^§teircX7->yyd e c 2 tlv 
^cO|St<:|jKm3^0»,fHV^^Btm{tXx-y7°e n c 3 t^'^^iSo C(Dmi 
^m^tlfc7-F. «^^B{|^ft:7- F Hi. m2®B}!fSf^t2nTl.^^V>7- 
F. ■r^5:t)ti7-F2 i:©J#ffif«Sm*'«m^n, B}?f-^-{l:;:/n-trX=&i^JILTflg 

^Ht^nfc7-~ F 2 ^«-r§o t-<r(om}i^'r"^mmttrir ^ si? 

Coo 4 

HI 7 b icm~X 9 tc. PL Dii. »E^nfc7- F^#^fci6fi:»rP-teX^ 

tr4 tjjgrttnif & s ^ v\ ..m(ommtiy'~'ry:^K^h^r. mmz^-'r >x 

tt. il3^ffll-'S»f5tXf-'y7'd e c I ^^^iCM 2 ^,)fil^^Rf|-g-mX7-y 7'e 

n c 2 »ii 1 ^m^^^mm:^v'yfd e c 3 fc-efe^o mm^j^ctit. m 
M7~ F 1 ^§imt^fzibmmim-mt. m^itK-D^.^r^mmic-Di^x^ 

rB1C7U-iv7FUX=&ffil^;&CtT^^o If'y FXFU-A-eti^<. PLD 
it. y U-hT FbX U>?X^r fr:SB1S$4a/c7 U-i^T F UX;b^£^>M*nfc C 

B C li^^i£lt-r S C fLii ^ fc. mf^y"- P " F ^ tx§ Sfig t 'J 1 2 60 
7WA^#/^-r^fci6{c€.|gffl$n§o Ufc:6^'-^T, x^^?f/a- 
F ^tlS 7 F PX^^H-t^ t , «Snfc C B C fi^^^tltcff-oT^ 
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(23) ?.¥a2 0 0 4-5 1 5 00 1 

[0 0 5 0] 
[0 0 5 1] 

^ 2 9 ii. Ui^^X^ 2 9 2 fc. $f|||)n:>>''y 2 9 1 i:. mitUi^X^ ( F D 
R K FAR. C R Cfe^fcU-' i n i t C BCm^-^n^^) t. fm^Z 4^>^ 
-7x^X-7;b^:/l^^'-9-2 9 4l5ci:a'2 9 5 fc. 6 4 hCDT-^^yyV U 
2 9 7 fc. Uv^'X^f 2 9 8*3J;t;2 9 9 (f^M7^-feX^i-^-- h 2 2 1 fc-f 
> 7 X -Y X-r ^ ) fc ^ t^fo 6 4 If >y h 7 h b v X 2 9 9 J-^. 1 E >y 
h !|iiC>-r-^ C0/c460iii-ff) If ^T*S -:^X%. \- ffriiOx- (?>fca60 8 m 

Otf y-efe-r^Tfe ^'-bX;!?- h 2 1 /j^P.5^^-^^^'it^o bv>'X:^ 2 

9 9;?3^l^'5(-flHC^i:5tT?COT-3?(i6 4 If^y hc^:)>'7 h bvX^ 2 9 9JCn 
-F^n^S. ^LT. c:ne>£D6 4tf>y ha. ^!j'tL<ti;. 6 4 t:"^y hrab>>' 
X^ 2 9 8CM3njtci^7 F^nS, ^il>6^?>. v;l/^7'U^-y-2 9 6 hUmt^ 
3 2 H >y F 7~ K>Sr55.7i{C5gKL. 2 9 6 a W 

mtC^oT»^nS<J;d{C. f«t#bi^'X^?2 9 2^tfet*r-yb>7'Ul^v' 
X^ 2 9 7Oi«fM0P^fcfS{ugK>fc-\SSfc. r-^^-@tc3 2 t; v Yt-^m 
iil" S . td -y h X F y - A ® P - F ^'J^ii^ t S fc . [fil^M ^> L ^ I ^ ^7 n 

^M^Cc^;0. v;Fg=-7°U^-9-2 9 6 a*3<i;t52 9 6 bfi. 6 4 tf^y M»^bi>' 
X5? 2 9 8*^P.IXJ#bi>'X^ 2 9 2fi:r-^^^fj-r:So ^C:d^e>. cn?:>07 
- F{i$-f|»P S^'^y ^291 ^tl^o 7- F/j^-N^y ^'"^fe^^^. %mxi'J 
-/^/Z 9 Hie ©7- F^MfJt^o iSmri-F^^ Hic-rSx-^A^Hflf^lt^ 
tvficm^^M^^ct^wctmi^. mmniy^y^Z 9 1 a. Ui^x^^^W 
'rSfci6{C/^XGtCTFbX^4;-^. ML{cWi&-^3-^Tv;l/^7'b>7-9-2 9 
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(24) !r#*2 0 0 4-5 1 5 00 1 

fc n— F ^ tl^o III 4 d tc^iN-rt" ^TO Ui>^X 4? fi. c J: '3 n ~ 

F$tl!#§o ^'Mfi^P- K1-^fc^*^3 i n i t C B C Wis 

[0 0 5 2] 

( 1 ) i n i t C B C VVT.^XiLtm.'^^fz'Km C B C#"i:^ ( 2 ) F A R 

X ^ ^cEiiS n/clOIW 7 U~i.7 F bX A> GJI5fi5< ^ n/c , HIE^ tlfc C B C « 

FbXti. 3 2 e-:^ FOT»ffl-r§3?}^ i n i t C B CM{*6 4 e-y 
F I lil 6 iO-«t?fjT-f±> M^tl/c C B C fi^&fji^-r ^ 6 4 E^y h (7)/ ^ 
Xfi, 71^>-A7FUXbi^X^JF AR*>?>032 2lf>y hfc. initCBCU 

i/X ¥ 4 2 If -y h i: C O^iRf^lfC cfc Tfim ^ n?) -fe^t- :i U x -f \Z 

mmizu-\^'LX^ tt^iS:i^i£. mm^2 4tc«$n§mo d C BCM?.:^ 
[0 0 5 3] 

FMI|-^-:g.fci60Wn- FnT> FMifni>'-y ^ 
2 9 Ucj;-:;>T»^.nSts M-Mt^cr-feXA'Sfet^o MJmMtc<J;0. -r^l/f- 

y^^"^i■2 9 6 aii;, ^mUiyT^^Z 9 S^b^^jT'^y-t'^yU b^^^^X^ 2 9 7 MS 
§A^XA^Cx-3^^#X§„ WMXHJi. Hg-^-itf^'-^ bvX^ 2 9 7 ODrSffft 

[3 1 : 0] [3 1 : 0] t^tic/ixA^^mmmLx. mm 

tl^<t64tr>yh'7- F^?0^-rS. SfflPi^'-y ^291 E n c ,.„. d 

a I a _„ r d y im^^T'^'- hU cniCXK> 2 4 it VVT.^ 2 9 7 ffJCD 

[0 0 5 4] 

»»ff ^ -5 fcmc^ mmm 2 4 ti. sit F UX K e y a d d r */^X 2 S t 
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(25) #^2004 --5 1 500 1 

®>^€-U2 3 (03) iC^-^^^o CtUC^O. m^'eV 2 3lt^(D7\'UAff)5 

6 e-y h£D»^5 6 }£y hmmicMiTo tfc. m?^'ev z sMtor Yv-Aom 

■f'-^ffCgaH^nfcZOOjitaiOe-y h ro r d e r J ^mt. m 1 OMMfC 
7rs%Wmffs.hfs.V\ ff#d#s2 4iiB a d___k e y„...,s e t 

IJg2 4fi:, (S c h n e i e r {cj: mT(?:)D E S 

U 2 3 ct3©:^^cor F l^XO«Ji# t, ^n:6''4'ra1S futiMf^C)»% 2 o 
£00 r d e r e^y h;^j^W^^^^:^J^»W^o ^^"e^ttntf. B a d_k e 

Mlt©SiT?a§&6J^. «M<}iv2 4a. fl^M^nft^-Ftfimo d C B C 
fi»jMtiMi(^?fM-r^o ft?=»2 4{i;^j«;tC, #f>nfdiS^6 4 e^y h®D 
e c r y p t e d.._d a t !S^t^%^Z.^■^^ De c_„d a t a_r d y{n^^'T'^ 

:/U'^-9-2 9 5/j^6 4 H-y h 7- F-fe 2 OOiiM Lfc 3 2 If -y hV-FtcM^r 

9 4 «M$nfc-r-^? £D 3 2 E^y h F^/^X D § J; 9 tCf I'i 

0P>^'y 2 9 1 7 YV7.\m^f^7.Q\^^-%.XlV~~U9~~^K-hV 

v^X^FDR I ^7FbX-r§o ^©^n ^y ^MSij-;?}^ ^ll^tlfef'-^f^MX 
E $ ^i:, ^ 7 A Ix i>'X ^ n - F ^ tu 7 U >^^X ^ 
tc ^ S . FAR lxi>'X ^? tC^iK;^ n§ 7 F lxX-eMftJc?< * U i 2 tC«j5^J{C 7 
F^n§c 
[0 0 5 5] 

mo d c B zmi. mwm\mcx--ov-x i B^^ra^n^o Bg^ft^n/cr-^ 

Sl^fil5^jF«IIfttr^iC^f f ^ 5 o C F A R U i/'X EC rait ^ tl § #■ . 7 iv 7 F 
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(26) 004 -5 1 500 1 

m 8 , frlftS P ^ 2 9 to J; mm^% 2 4 j; -J T! f j5: lotlS tjjf1^©Mn/£7j^ 
to P -y ^ 2 9 . tr h X h U -i.^ ^i"^ n - F L , Jrlji^'r § ^ 

1-^ili:;&^€?X-r>yr7 0-p^if^S§o 7,f-y^7 ir\ Eil^-'^yx^DttM 

F^ttycfc;§:^i)gi$nfcv\ Xx>y:/7 2fi:> Mn- Kite j:D^MrrSo 

X-r^yy7 3T\ =!iJtni^^'yi^2 9Ji, :^J^>>:5r^ev FX h 
U - A 7 - F * >■> y h (lil 4 c #iO (e L < ^ y f >5 o X 7" 7 4 1?. m 
;?3c-7— 3 2 e «y h (17- F) tmm^'eO 1 2 CD7 F bX^tlfc7 b-i-v 
m-M^^ tiS„ * -^7 :6^'$^T bfc: <! ;grX-7 7' 7 5 t'^^irmi^. X x -y/ 7 6 
7?:^'->y^;6^x^U><>h^n. «-r"-^?cD:^0 1 7- FAmJc^^-'J i 2 

«MmtTe^y FXhy-AOMIi^Offi^tfci^Le-y hXhU-AOn-Ft 
X ^ - o H -5 :6^%|fJ5Mt- § ^-^C? U - >f - ^y :/ijft r =S: ^ o 
[00 5 6^ 

>y h X F U -i-NA-iHi^g-ft^tlTl^^ C fc^Xf- -y 77 2 A^>]^tif 1^?. fj 7 > 
tca7~F:^j7>F:b^o-F^n^ X-r>y7°8 1T\ ilOMMv M.W7FU 
X^^rFbXUi>^X^2 9 3 (Hie) A^?.»«2 4tCP"-F1-So 
[00 5 71 

Xx7>^82-e. {t#£Snft«r-^?0 2 7~-F (64lf>yh) «M2 

4tcn-F^n^o Xx^ 7^8 3-e. 7'FUX^n/cSI«Mgg2 4{i:p-F^ 
tl^. :&^mmmVit. e a e-y F©iSt«^iSg2 4iCD-~F^n§„ Ct?3 6 4 
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(27) nm2 0 0 4-5 1 5 00 i 

- tr >y h ^-^€?„ ^ 6 vomrmmmx a. 6 4 -y h m^r- ^ fM'M(r:> r F b 
'Mmm-m. mvitr^ < e >y h x h y v > < -Dommm 

[0 0 5 83 

X-r^y ^8 4 r\ mm^2 4 fctx.tf D E S 7';l/rfiJ XA^jfJl >T 5 6 
hOmVQ i^yh'D'f-^^mMn^o DES7}ld\)Xl.lt. Bruce 
S c h n e i e r j:§±iig®«2 6 5^)^^i2 7 8H{^:?eic$nT!/><5„ /ii: 
x.«\ ItSa^ A E S ^ if iOffiOfit#ft:r;U3 iJ XA^grfflt >r J; i {di 

(DT)VdV Xixti J: D ^ < ©SI If >y h ^^Jv?^ ^ T § /j^ t tn^ V >o ft t x. it. A 
E S fi 1 2 8 2 5 6 E>y h(D^^(2:^S^i: t S„ 
[0 0 5 9] 

X r >y >^ 8 5 , D ^ < oMfmm ^ n S H a Wrri" § o SI*^liliJv "4^ 

^JS 2 4 JiTi ^ U 2 3 '|'£D:^^<Oil^7 F bXf^o 
[00 6 0] 

m^ktDmm^n-^rifcr^. xr-^j-fsr-e. u>*^x^? f a Rfej;tf i n i tee 
c -^m^h^^ ctt^i^Q 4}£yhmt LrmQiarktmm-snrz CBcmt. 

Xi'i.. C B C Lxi^X ^lCU-}^tH^6 4\£y h ©gilSf© 5 ^ 2 2 If -y h H 
>y F X h U - AiD^iaS 0 f5 7 1— A 7 F UX na„ C cDB|f i;^ 
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(28) Wm. 2 0 0 4 - f 5 0 0 1 

y h ommtt^c tvh^, c B c m^mw)r f tffl^« c tmm 

eiOM/y^Jifilc-r 5. fr LV^ C B C tt:^)^™^ l^J 6 ic^jrr F A R b 

C006 n 

\y 7" 8 8 -r. C C0»$t5 n/cMx" £J:/^X 2 7 (M 3 ) T^ff^J^a ^/ 

- h^mm(omoic c r c u^^'x^rtcMstifessTOSffi^iit^-r^o m^tui:^ 

[0 0 6 2] 

T^* > ^ a-r U ^ V h MfltiXx >y 7' 8 2 JcM ^5 , C CTi^^fO 6 4 i£ 

b (2 7- K) \y h X h ^) - Ut^hxi- F^n^o 
to 0 6 33 

e >y i> X F U - C R C (il[^j:ri:ft«) fc: -y F X F U -L.t'^n- F 

fejcii;7MtTfcO F P G AafjftitcA^o on6£0fi;5^-iSLTl^4tttm\ 
p- F(Ditcox^-^,^5gaitT?dO. M^Mii^i*;^)^'ttiih$n§o 
Co 0 6 4] 

II 9 a. ^mffl-^"^ fci6fc|^M§g 2 4 (c j; X'y\\l^\ \ > > 

>j^1'o miN'>'>^. E n c_d a t a__r e a o ] 
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(29) #S200 4-5 1 5 00 1 

to nmrnq l mmmz 4ii. ^^X2 7..hcD7Fl/X l m t_K e y 
a d d r j; D^/iTJtlSr FlxX-Sr/^X 2 8ic^-^^ m^^rJ^Momo^^V 

^'MJE1~§o ^ -5 -^^J it tiff, mWm2 Ait. B a d k e y_..s e t M^^flifJ 

[0 0 6 5] 

c^;l?fe§. JS(«ti. »i!^fT^-9Pg, ^^^it^^Z 4*^ (MWfC 

j;oT;tri-^n§) 2 3{cj:oTi|fE^n<3fi0i^^T^ffli^;5c^:^ 

[00 6 6] 

^CDJ;^ ANS I X9. 52 ]9 9 8HfiDES 
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(30) #ig2 00 4-5 1 50 0 1 

[0 0 6 7] 

my^t'V 2 3 

fflni^'y i^z'sat. iibi^-x^^ 2 3b t^nts\ mmmmmz 3 a $5xzsm 

V'JT.^ 2 3 b Ji;[M3«;^^U 2 3^B-t?„ ^ 1 0 a 0:^»reii. 

•5? 2 3 b It 6 tito 6 4 -y h y - a-C?. 5 ^. fficDH^ ^ U ^J1£?b'5 C 

h cfc 0 < ^j^'£v^ t ? ti^o m u'J:^ 2 3 b i^Dii/jj^a^ . -f > v s w i t c 
mz^ 0 «mmiax^ ^ 2 2 §0 ^ u m«i± V c c I m'^^-'/yi^' 

LTV^ftl^if^, -m^^^X-f 'y 2 2 ^^SM^^y ^T-J fm±.y B A T T 

^vswiTCH^-r >t if cntc J; 0 V s w I T c H tiiEom/±^»-r 

[ 0 0 6 8 1 

U'^/UO ^ t -fe ^I/O -r- ^ n§ o ^ b X ^ {c 43 ^ -b /l- ^i: jkao 

^^fh-i'^-t/^i.jH^s-wE^^ir-rs. PLDii«j± (vcc I tm^^^) t^r^ 
:/ >>^x ^ tm E Ii-^^y;i.^f'>i7 > t T. i^Tti©^^ t U i^y x ^ 7 F bX"-^< 

[0 0 6 9] 

fe5-«l^'i|rii. PLD<DJ TAG4^-hti. mmm^P LDica- Yt^fc^^ 
^S^MT-ti. CeOU-^/WiS. 0t3. 6m;lhtonre$> 

1 0 b{C^K$tlSo I 1 :}sXZf I 2^frt?^^y9^{C^, V S W I T c 
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(31) f#«20 0 4 - 5 1 5001 

e. 1 5 401/ h CD w^p-efpffl-r §0 c ofi^i^fi. n m o s h -> y v^^x 

Co 0 7 0] 

iM«fllHm 2 3 a Ji: J T A G7^X 2 5 (i^j 3 fC f.?rN-r) /j^B«-^S'tt -So J 
TAG/^X2 5{^. m ^^t-F*m)t'r§fti6«Wf3^;feF,mi: 

f^'>-^;<;x?5ci;tfTFUX/^X^^C?c clO'r>iS?"7x^'Xfi:. 1 EEE 1 5 
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